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Towards Ideal Transport in Town 
Planning and Reconstruction. 
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I. The Functions of Urban Transport. 


S the war slowly moves to its inevitable conclusion, so does 

interest in planning a better aftermath increase, indeed, few 
subjects are more prominent in the public mind. Not only has 
the devastation of cities rendered necessary reconstruction on a 
scale unparallelled in all history, but while progress in many 
of the civil arts and sciences has been halted, other sociological 
and technical innovations have undergone intensive develop- 
ment. Many of these latter will ultimately exert a profound 
influence on the whole pattern of community life, when no 
longer restricted by military necessity; we shall be enabled not 
merely to improve existing practices, but to advance our civilisa- 
tion to altogether new standards. <A rare and major opportun- 
ity thus oecurs to re-plan for greater efficiency, comfort and 
prosperity, with lasting benefit to all our people. 


Where urban life is concerned, post-war reconstruction 
divides into two broad but closely-related categories :— 


(1) The rebuilding of existing cities, to reduce congestion 
partly by de-centralising portions of their populations, and 
partly by gathering the remainder into taller buildings sited 
in the original districts. 


(2) The establishment of new suburbs and satellite towns 
to accommodate people thus displaced. 


The former appears to present the more complex problems, 
since the ideals of the new must shoulder their way in amongst 
the institutions and traditions of the old, and largely displace 
them. Varying land values and equitable compensation present 
many knots to unravel. Some industries are tied by their 
essential technical processes to certain districts, which may be 
anything but ideal for their employees to live in. Others will 
demand room for expansion to an extent which may jeopardise 
the most careful pre-planning. New inventions and discoveries 
tend to develop new trades and contract older ones, causing 
fluctuations in prosperity which will be reflected in loca] migra- 
tions of population. The general speeding-up which is charac- 
teristic of this present age subconsciously implants a restlessness 
in many people, who find solace only in movement. Some, 
albeit a minority, will always wish to exercise to the full their 
democratic right to live in a locality of their own choosing, 
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and demonstrate their individual initiative; who would sainsay 
this peculiarly British trait of independence, which stood us, 
and, indeed, the whole world, in such good stead in 1940? 

This last aspect, still vivid in our minds, compels the reflection 
that a large measure of dispersal, both for industries and popu- 
lations, may prove of permanent value. After the last war, 
most of the new light industries settled around London, partly 
because of its obvious value as a large and prosperous sales- 
market, partly because of its size as a reservoir of labour, and 
partly because of the much more numerous and varied euter- 
tainments and social amenities presented by the capital city 
to a newly-arisen type of young industrialist making money 
quickly. An interesting and instructive index to the latter 
was sometimes provided in the lists of people apprehended by 
the police in night-club raids! London prospered—at the ex- 
pense of the North. Not until the swastika east its shadow was 
this migration forcibly reversed, but there still remains a twenty- 
year accumulation of sprawling overgrowth, which, lacking 
cohesive girdle transport, adds to centra] congestion rather than 
relieves it. 

Even acknowledged experts propound different solutions. 
For example, the London County Council’s recently-published 
plan for London envisages a preponderance of flats, in order 
to use the available central-area ground most economically and 
reduce the costs of essential public services by shortening the 
distances over which they have to be distributed. In some 
quarters, rosy but unfounded optimism has gone far enough 
to publicise the assumption that most of the inhabitants will 
“ get anywhere by fast bus or car within ten minutes.” Large 
blocks of flats, however, imply large concentrations of people, 
and auxilliary vertical transport in the form of lifts, apart 
from the question of orthodox horizontal transport, which faec- 
tual experience and statistics suggest requires intensive services 
of capacious public vehicles, if reasonable economies of space 
and cost are to be considered. 

On the other hand, many eminent erities have expressed a 


of employment, but also at theatres, cinemas, football a ¢ - bOx . 
ing matches, concerts, races, ete. In genius will 


ROE i 4, @ 
MM a TINEEL 
fae By ss Ee RP: * 
_ a a #4 “ a ’ : 
ma. +) 7 inh , 
@ , iisation 4 7. ¥ 
- a Ca eee aA: 8 - 
I agi ys 
cr TiT #4riri aT! Sel 
e: ro & Bid’ Ps ) : 
Be og eis > Eom ag .. 3 
te es W's SE Ry it Sen SIS 
. tra. " Pp L ioe My SS See i « 


bL ttt 
= - ‘ e . ? 
ort2 io, 7 Sau? NG ent? 
he « ., Bete we ss RES TY, 
ae : Seve * ie 
ee eee | [7.7 : 
¢ ~ 4 
wile 


t tat 





















localities best suited to their respective needs. Such transport 
must, however, combine the attributes of safety, regularity, 
comfort, speed and cheapness. 
The first and second attributes are closely allied, and must be 
virtually 100 per cent; even a reduction of 1 per cent. 1s some- 
times sufficient to condemn a service in practice. Comfort, how- 
ever, ig largely a matter of detail design; the extent to which 
it is provided usually depends on the journey duration of any 
particular type of vehicle. In each category there are certain 
good modern standards which meet the susceptibilities of the 
average passenger; it is generally uneconomic to go beyond, 
but in the ease of vehicles running on rails these afford a level 
basie platform which should prove an inherent advantage for 
smooth, vibrationless travelling. 
Speed is of ever-increasing importance. Emphasised by 
modern aircraft performance, it is no less valuable for the mun- 
dane but infinitely more numerous journeys made every day 
by urban people, particularly in travelling to and from their 
places of employment. London Transport estimates that ten 
million passengers use its services daily. A saving of ten min- 
utes per passenger in waiting and journey times would therefore 
yield ten million hours in a six-day week. At an average rate 
of 2/- per hour this represents a potential saving of £50,000,000 
per annum for the London area alone, and justifies considerable 
capital expenditure on means to effect it. As machines continue 
to multiply in the service of man, so will his time inerease in 
value; a tendeney which would be accelerated by any appreci- . 
able decrease in the nation’s birthrate. 
Equally essential is cheapness, in the sense of profitable opera- 
tion at low fares; this ean be achieved only if the forms of 
transport selected are basically the cheapest in their respective 
spheres of operation. Such a policy demands firm, impartial 
and well-advised administration, particularly where sectional 
interests preach to an ill-informed public, otherwise the most 
well-intentioned unification of services may have its proper de- 
velopment frustrated. | 
Short-sighted short-term policies may then be adroitly im- 
posed, and “ ¢eo-ordination ” prove an expensive mockery. Lon- 
don’s transport is the dearest of any capita] city in the world ;its 
outer suburbs require single fares of a shilling and more to 
reach them by any form of publie conveyance excepting tram- 
ears, thus constituting a heavy burden on most of its citizens. 
Were the Londoner less prosperous—and less trustful—he 
might well ask why his counterpart abroad travels as far and 
farther for a fraction of the fare he pays himself; or, indeed, 
why his cousins in some of our own great provineial cities such 
as Glasgow, Liverpool, Leeds and Sheffield are carried from 
centre to boundary for a modest twopence or threepence, or 
their children reach country surroundings for a fare as low as 
a halfpenny in some cases. The less anyone requires to spend 
on fares, the greater the amount of income available to spend = 
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on other necessities of life, not to mention luxuries and 
amusements. 

There are certain other salient points to be considered. Even 
in peace-time, from 60 per cent. to 90 per cent of people journey- 
ing in any ¢ity use public transport vehicles; the present restric- 
tions on private motoring have increased this figure to about 
95 per cent. Again, whereas only a minority of pedestrians are 
motorists, virtually 100 per cent. of motorists, cyclists, passen- 
gers, ete., are pedestrians at certain times. A further-point is 
that automobiles oecupy on an average six times as much road 
space as buses and eight times as much as trams for the same , 
number of people carried. The war has resulted in the almost 
complete disappearance of the private automobile—and a corre- 
sponding disappearance of traffic congestion. re 

Clearly, then, the two classes of people most entitled to priority 
consideration in urban transport policies are public-vehicle pas- 
sengers and pedestrians; this implies good all-round services 
for the former with complete safety for the latter. Since the 
transport installations can be as permanent as the buildings 
they serve, economy demands that their equipment be also 
“built-in,” and financed by a compatible long-term policy to 
yield the best results. For the main routes at least, electricity 
from a centralised source is widely regarded as the best motive 
power, for cleanliness, quietness, rapid acceleration and ease ot 
control. Whether derived from coal-fuel generating stations, 
or from hydraulic power, or eventually from atomie sources, the 
same distributive methods will serve, and the quality remain 
constant. Equally evident is the need for canalisation or segre- 
gation, to ensure safety at high speed together with economical 
usage of space for all degrees of traffic density; this can be 
effected with mechanical precision only if the vehicles are oper- 
ated on rails. 

The requirement of segregation, however, must not overshadow 
that of accessibility. Passengers should not have to make a 
lengthy and inconvenient ramble to reach their transport ser- 
vice; on the contrary, it should be brought as near as possible 
to them. This implies in general a proximity to roads, because — 
these are the elementary and universal means of physical com- __ 
munication, constituting feeders and distributors for all other 
systems. Finally, the service must, so far as it is possible, be 
“on tap,” or frequent enough to obviate time wasted by waiting 














Frequency of service. mr 

Thus the ideal transport vehicle emerges in the 
electrically-driven raileoach, operating a des © “adjacent to ¢ 
highway. In principle, it isa tram. In praetice, it ean embods 
all that modern science and engineering has to offer, not only i 
detail design, but also in disposstion of } | 
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examine this type of vehicle more closely, and compare it with 
the various alternative means of local public transport, In the 
light of actual facts. 


Il. Primary Governing Factors. 


Two main considerations govern the operation of urban 
passenger transport. 

(A) The economic factor of sufficient load. 

(B) The technical factor of route disposition. 

It will be shown later that favourable ehanges in (B) are 
capable of influencing (A) to an extent not generally appreciated, 
but of the utmost importance in connection with town planning. 
In the past, these factors have all too often conflicted with one 


another. 
(A) SUFFICIENT LOAD. 


The degree and nature of the load to be carried determines 
the proportion of fixed equipment for maximum economy. This 
divides into three main stages :— ; 

(1) Operation of rubber-tyred steerable vehicles with self- 
contained power units; 7.e., motor-buses. These are most 
suitable for infrequent, occasional or otherwise lightly- 
loaded services, or for pioneering new routes. 

(2) Replacement of the self-contained power-unit by one deriv- 
ving its power from a centralised source. Generally, this 
is justified when the average service headway is closer 
than 12-15 minutes, which, therefore, indicates the demarc- 
ation line between the spheres of motor-buses and trolley- 
buses. 

(3) Replacement of rubber-to-road bearing by metal-to-metal. 

This is justified when the average service headway is (or 

will be) closer than 6-8 minutes, which therefore indicates 
the demarcation line between the spheres of trolleybuses 
and trams. A sub-division must be made here, however, 
hetween municipal undertakings and those privately- 
owned; the latter are at a disadvantage with purely street 
tramways, because the obligatory maintenance of the road 
surface surrounding the track yields no benefit to the 
private operator, but is of great value to the community. 
Sleeper-track tramways show an obvious advantage in this 
respect. 

Initial vehicle costs are similar for all three types of vehicle, © 
and amounted to about £40 per seat in the years immediately 
preceding the war. Large-scale production, as in the ease of 
motor-buses, may reduce this figure slightly. Other character- 
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The average overall headway of trams on the former London 
County Council system was under 2 minutes, and the cost of 
operating them has been estimated by a well-known traffie expert 
to have been quite £500,000 per annum less to the community 
than by using trolley-buses. Some of the outer London systems 
however, such as those in the districts of Erith and Dartford, 
were much more lightly loaded. A recognised competent 
authority has also estimated that the eost of motor-bus operation 
in many central London thoroughfares exceeds that of an equiva- 
lent overhead-wire tramway service by over £20,000 per mile 
of route annually. It is clear that the London County Couneil’s 
desire to operate further extensions of tramways in preference 
to the company-owned omnibus services then in existence, had 
it been fulfilled, would have greatly reduced the cost of London’s 
transport to its citizens. In addition, the entire undertaking 
would probably have reached by now the same praiseworthy 
debt-free condition as that of Glasgow. 

For their wear and tear of public highways, buses pay tax to 
the Road Fund. The fact that this fund was easily raided to 
help balance the Budget and cover extravagances in other diree- 
tions may explain why Governments of the lazy-minded pre- 
war period appeared to favour buses at the expense of tramways. 
Tramways carry their load on the steel track they themselves 
provide and maintain; they also unfairly have to maintain the 
roadway between the rails and for 18 inches on either side (al- 
though this is used by motor vehicles and not by the trams), 
and have to pay local rates on both! : 

In spite of these handicaps, however, trams prove cheaper 
than buses for busy routes, as deseribed in the foregoing com- 
parison of economic spheres, which was based on. vehicles in aa 
present-day use of approximately equal capacity (60-75 pas- 
senger). Greater capacity will require greater length and prob- 
ably ‘better entry and exit facilities, for which trams are more ao 
suitable than buses, by reason of their construetion and opera- 
tional characteristies. a 

So far as Great Britain is concerned, tramways promote — 
national interests by city — 
and steel, and local interests by their contribu 
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exports such as shipping, with which to balance import expend- 
iture, and must therefore rely more on domestic resources for 
fuel, ete. On the other hand, America has (in peace-time) 
abundant cheap petrol, yet continues to favour trams for traffic 
reasons. These are bound up with the second cardinal factor, 
that of route disposition. In all countries, local polities are 
sometimes a deciding factor. 


(B) ROUTE DISPOSITION. 


From the standpoint of publie transport operation, route 
disposition depends largely on the width of roads traversed by 
the service, since this determines whether rail-guided or steer- 
able vehicles will yield the best results having regard to the 
nature and volume of the accompanying general traffic. 

The mutual interferences between various forms of public 
and private transport sharing common urban highways, and 
the degrees of congestion resulting therefrom, constitute an ex- 
ceedinely complex subject demanding very careful study. An 
impartial and detailed analysis is contained in the standard 
treatise “Street Traffic Flow,” by Mr. Henry Watson (Pub- 
lishers: Chapman & Hall, Ltd.). In view of the fact that at 
least two-thirds of Britain’s population are frequent users of 
urban transport, and are directly affected by its problems while 
possessing only an imperfect superficial knowledge of them, 
such a ‘book properly merits a place in every intelligent house- 
hold, alongside the various encyclopedias, dictionaries, atlases 
and other recognised works of reference commonly found 
therein. 

The following conclusions, however, summarise the results 
of considerable investigations conducted in many cities at home 
and abroad. 

(1) Generally, the minimum road width (from kerb to kerb) 
for satisfactory operation of street tramways is 32 feet, which 
represents four traffic lanes 8 feet wide. On narrower thorough- 
fares, kerbside vehicle parking is not possible unless the tram- 
way is a single track; this implies delay at passing loops, and 
is only justified in exceptional eases. At occasional short bottle- 
necks, such ag that in the Croydon main street, a double track 
tramway with a local restriction on parking is preferable to a 
single track. 

(2) On a 82-ft. road, the nature of its traffie determines 
whether buses or trams will be least congestive. The former may 
be preferable where slow, heavy vehicles predominate, but the 
latter if the general traffic is lighter and faster. The worst 
congestion occurs when buses and trams operate together on 
roads where considerable parking of private vehicles takes place. 

(3) Any large short-stage public vehicle, bus or tram, will 
cause some degree of delay to traffic following. Buses straddle 
two traffic lanes when overtaking, and when swerving towards 
or away from the kerb at stops, where, incidentally, they neutra- 
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lise parking-space. Trams may delay other traffic at stops 9 ~ 
through passengers alighting, but are usually less congestive = 
than buses when moving, since they follow a fixed path easily © 
visible to other road-users, and cannot “ cut-in. 

(4) As road width increases above 32 feet, the balance gra- 
dually moves in favour of tramways, insofar as mutual traffic 
interference is gradually eliminated, and consequent upon the 
provision of loading islands, which now becomes possible. Where 
road width is not sufficient to allow for two parallel islands 
flanking the tram tracks, it may be possible to use central islands 
in line, each ending with a straight stairway leading down to 
opposite sides of a common pedestrian subway. 

(5) On a six-lane road (i.c., 48 feet wide excluding islands) 
fairly dense traffic can move comfortably, and no mutual inter- 
ference with trams need take place. Above this width, adequate 
loading islands are easily provided, with or without pedestrian 
subways, and benefit traffie generally by canalising or marshal- 
ling pedestrians crossing the road. Note that since an average 
of 50 per cent. of people boarding or alighting from public — 
vehicles come from or proceed to the far side of the road, the 
total cross-movement is the same whether buses or trams are 
used; with the former, half the passenger cross the full width 
of the road, while with the latter, all the passengers cross half 
the road. 

(6) The wider the road, the faster the traffic tends to move, _ 
the greater is the need for segregation, and the more dangerous _ 
become buses in swerving out from kerb to crown and back 
again. On the other hand, trams and motor traffic are clear _ 
of one another, and it then becomes possible to dispense with 
the tramway paving, and so form a track-reservation between _ 
dual carriageways. Trackwork is thereby cheaper both in first 
cost and in maintenance, not being subjected to wear-and-tear 
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ean, being instituted in districts where there was not sufficient 
traffic to make them economically successful; or at any rate, 
not after motor vehicles had developed to the degree of practical 
usefulness. In many instances, early substantial earnings were 
dissipated in optimistically high dividends, or, in the case of 
municipal undertakings, drained to help out the local rates, 
without adequate provision for renewals of rolling-stock and 
track. So when their initial equipment became worn out, re- 
placement by buses was the only course economically practic- 
able, bearing in mind the light traffic-loads obtaining. One 
car every two or three hours sufficed on some of the long single- 
track interurban lines in America. Outlying villages and farm- 
steads so served found the cheap mass-produced automobile a 
better proposition. 


However, a number of British towns operated well-loaded 
tramway systems which were consistently successful and profit- 
able, but which were abandoned nevertheless, because narrow 
or otherwise unsuitable streets prevented modernisation of track 
layouts and operation of up-to-date tramears offering standards 
of comfort as good as or better than present-day buses. The 
substitute services provided on main routes by the latter type 
of vehicle may appear better superficially, by comparison with 
the obsolete tramears so replaced, but must prove considerably 
more expensive in the long run. Reconstruction of such towns 
will again enable them to benefit by tramway transport, this 
time under ideal conditions, and officials in charge of the local 
transport undertakings should fully appreciate the new pos- 
sibilities opened up, with the reappearance of a sphere for 
tramway operation. Failure to do so may lead to grave errors 
of policy, resulting in the retention of unnecessarily “ flexible ” 
services, which are neither cheap, safe, nor efficient, and which 
will be rendered obsolete by their fundamental limitations. 


“ Flexibility ” of road services finds too many advocates who 
fail to appreciate the difference between the various senses in 
which the term is applicable. It may be interpreted as follows: 

(1) In the sense of steerability in traffic. As already ex- 
plained, this is no unmixed blessing, and in the ease of large 
publie transport vehicles on wide roads is better replaced by a 
mechanically-compelled segregation. ) 


(2) In the sense of being able to vary the intensity of service 


over any given route or portion thereof. This is a truer defini- _ 


tion of flexibility, and is evident less with rubber-tyred vehicles” , 


than the trams, since the former require turning-circles, loops as 


or triangles, whereas the latter can reverse at 
crossover without hindering other traffic 
margin of elasticity in their overload capacity 
(3) In the sense of being able to 
vehicles to a different route or area in ¢ 
better deseribed as mobility, and can har 
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huses more than trams. The motor-bus is mobile, but the attri- 
bute is only necessary for a minor proportion of the passenger 
vehicles operated by any large municipality. For its Main ser- 
vices, regularity and low fares are more important, and where 
these are provided by modern tramways, their profits often per- 
mit the operation of unprofitable but extremely valuable bus 
routes to gerve outlying districts, as at Glasgow, Sunderland, 
ete. 
Flexibility, in its broader loose sense, is only the first stage 
in the development of any transport service. Next, economy 
demands a measure of fixed or built-in equipment co-related to 
the degree of permanence expected of the habitations and ament- 
ties served. The stability implicit with planned communitres 
will prove an economic feature only second in value to the 
intensity of load. Regarding this latter feature, it is worth 
noting that even the most vigorous and widespread reconstruc- 
tion of any city is unlikely to displace more than 20 per cent. 
of its population. (For the county of London, this would en- 
tail the dispersal of approximately one million people.) The 4 
majority remaining will still provide on main routes load den- E, 
sities well within the sphere of tramway operation. 








IV. Future Technical Developments in 
Tramways. 


When considering the future development of tramways in 
Britain, two important characteristics must be kept m mind. 
Firstly, that almost all existing systems are urban and muni- 
cipally-owned; and secondly that the tramear has a longer life 
than any alternative vehicle, and therefore requires the exercis- 
ing of considerable foresight on the part of its designers and 
operators, with a careful appraisal of future factors to include 
social ag well as technical trends. 

Tramway undertakings should make full use of the special 
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prevailing sliding-seale fare tariffs and the extensive use of 
double-deck vehicles. Cardiff has successfully introduced a 
universal penny fare, paid into a box on the rear platform 
when entering, under the conductor’s supervision. A more 
revolutionary system peculiarly suited to municipal ownership 
has even been advocated in some quarters; viz.: one-man opera- 
tion with no direct fare-payments, the undertaking being sus- 
tained by the local rates, which would be suitably increased to 
cover the cost. Obviously, not every town could adopt such a 
scheme; for example, a seaside town might compromise by issu- 
ing period-passes to residents, while visitors could pay on 
entering the trams, which might employ seasonal auxiliary 
conductors where necessary. On the other hand, a compact 
inland city with all its districts well served, might usefully 
adopt the idea; the city’s proportion of non-residents being 
small enough to have no appreciable adverse effect. 


Advoeates of the “ pay through your rates” scheme claim 
several advantages, of which the most important are a 20-25 
per cent. reduction in operating costs and extreme simplification 
for the passenger. Such a radical change would, however, re- 
quire to be approached very carefully, and introduced by 
oradual stages concurrent with the growth of civic responsibility 
among local citizens. Since the type of vehicle used would 
require simplicity of control and a good overload capacity, the 
tramear appears to be well suited to the purpose. 


Route Disposition. The tram’s ability to reverse at a ter- 
minal stub without requiring to turn has led some traffic experts 
to advocate tram-routes terminating on the fringe of central 
areas, while bus services continue across, through the usually 
narrower city streets. These conditions obtain in London and 
Birmingham, but there are certain objections. Where motor- 
buses are used in confined streets, their fumes are detrimental 
to health, while their noise may be intolerable. 


Alternatively, heavy services of trolley-buses under similar 
conditions may result in a correspondingly heavy death-roll 
among pedestrians. The remedy is to turn back the buses in- 
stead, by loops or a ring-road, and to continue the tram-routes 
or a suitable proportion of them across the city area through 
shallow subways. This will not only overcome the objections 
mentioned, but by removing all large public-service vehicles 
from the central streets, will provide much more room for the 
movement and parking of automobiles, commercial vehicles and 
goods delivery vans, ‘the last-named being essential to the life 
of any city. Moreover, the trams, freed from all obstructions, 
ean maintain much higher speeds with 100 per cent regularity. 
Devoid of elaborate stations with pre-booking facilities, and 
complicated block signalling, such subways will be cheaper 
to eonstruct than ordinary underground railways, while posess- 
ing the same degree of permanence, exemplified by London’s 
original Metropolitan Railway tunnels, which are still in heavy 
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a 
daily use after 80 years continuous service, with good prospects 
of lasting as long again ! 

Any large-scale reconstruction of central streets, however, 
would permit of widening sufficiently to favour surface trams, 
with adequate provision of loading islands; such routes are 
more accessible and less costly than subways, although numerous 
busy side-streets and traffic intersections might make the latter 
more desirable. Simple surface crossings without left or right ie 
turns present no difficulty, but where such turning is involved, ba 
the gyratory or roundabout system can be quite successfully i 
applied to tramways. In the case of heavily-loaded multiple -< 
intersections, however, short subways with underground june- ie 
tions or “ basement” roundabouts offer great possibilities, i- a¢ 
eluding quieter and more easily maintained “ open ” point-work ‘ 
for the trams, and reduced traffic density for surface vehicles = 
where it is most needed. Even the most complicated intersection : 
problems, such as South London’s “ Elephant and Castle” can Ys) 
be solved in this manner. ‘ 

The general principles are (1) to keep separate any heavily- 
loaded opposing streams of vehicles, and (2) to facilitate their 
continuous flow. In the past, there have ‘been many instances 
of such large-scale reconstruction schemes involving the diver- 
sion of water mains, sewers, ete., in which advantage has been 
taken to re-lay and modernise these installations for the general 
good of the public. 

Where two such junctions are situated close together, the 
short linking route would also be preferable as ‘a subway. There 
seems to be no reason why pedestrian subways should not make 
level crossings with tram subways at stops, provided that the 
loading platforms are disposed one on each side of the crossing, 
so that the trams stop naturally before traversing it. Colour- 
light signals could render such sub-surface crossings 100 per 
cent. safe, with little delay for the pedestrians and none for 
the trams if such signals were synchronised with the setting- 
down and picking-up of the tramway passengers. Pedestrian 
subways generally can be made far more attractive than is 
usually the case at present, by the installation of illuminated 
showeases hired out to local shops, and the provision of booths 
for tobacconists, newsagents, ete. Another useful amenity isa 
direct entrance from the subway into the basement of any pub- 
lie building or departmental store, such as that giving access __ 
to Messrs. Swan & Edgar’s from the circulating hall under Pic- _ 
cadilly Cireus. Installation of escalators to improve access has — 
recently been suggested by Mr. P. J. Noel-Baker, Joint Parlia- 

mentary Secretary to the Ministry of War Transport, as a means 
of further popularising pedestrian subways. There is 
doubt that they will be much more extensively use T in tt 
ture,as will also their tramway counterparts. = 

A noted traffic authority has suggestec sreatino Altern: 
ative to subway construction, by the provision of tramway-track 
reservations in shallow open cuttings behind dines fron: 
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STREET TRAMWAY WITH CENTRE ISLAND PLATFORMS AND STAIRCASES 
Givinc Access To PEDESTRIAN SUBWAY. 
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Tramway SuBpway WITH Sus-Surrace PEDESTRIAN CROSSING AT 
STATION ON Same LEVEL. 
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Two Apvancep ScottisH Destens.—Above, “ Coronation * 


bogie car at Glasgow, described as the finest in the world. 
Below, modern Aberdeen single-truck car. 


Blocks courtesy “Modern Transport.” — 
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ing main central streets. Access would be easily provided by 
short flights of steps from other streets at right-angles which 
would bridge the tramway. Such a method would make eco- 
nomical use of the space behind buildings, necessary for natural 
lighting and air shafts. 

Where a tram-subway can debouch directly on to reserved 
tracks, making the route a reservation throughout, idea] condi- 
tions will exist for the provision of a local passenger transport 
service faster, safer, more comfortable and more regular than 
anything possible with buses, while at the same time offering 
cheapness and accessibility to a much greater degree than ord1- 
nary railways. And the savings possible over a long-term 
period such as twenty or thirty years, will help in large measure 
to pay the general reconstruction costs, to the lasting benefit of 
all classes of road-users. 

Tramcar Design. Always popular in 8ritain, double-deckers 
offer large seating capacity with compactness and low weight 
per seat, together with simple segregation of smokers. True, 
the upper deck accentuates vehicle oscillations, but it is usually 
quieter, and presents an elevated viewpoint having a strong 
psychological appeal to a nation of sailors, explorers and eques- 
trians. The double-decker has yet to be appreciated in con- 
gested Continental towns; even the United States might find 
modern designs of this well-proven type useful in certain loeali- 
ties. In urban districts it is rarely slower than the single-decker, 
and then only for local reasons. (Certain modern American 
diesel locomotives having approximately the same 15 ft. height 
as British double-deck vehicles, and the same relative centre of 
gravity, frequently achieve 110 m.p.h. on straight track and 
over 90 m.p.h. on suitably-banked curves!) On the other hand, 
where subways of any length are involved, constructional costs 
would obviously favour single-deckers. So also would rapidity 
of loading and unloading, although this only applies to common 
present-day practice. Some authorities consider the single-deck 
vehicle more desirable from the point of view of road safety, 
however, since its conductor can more easily be present on the 
platform at stopping places, and better superintend passengers 
boarding or alighting. 

Since the tram is generally more ecapacious than the six-wheel 
bus, and the former’s reversibility entails two staircases, there 
is a strong ease for using both staircases together. Most tram- 
way operators agree on this poimt, but are often hampered by 
local bye-laws and prejudices favouring the traditional] entry 
and exit position, at the rear of vehicles because years ago the 
horses were in front. 

Modern central-entrance-and-exit cars in use at Blackpool, 
Sunderland and Aberdeen are distinctly quicker in loading than 
the more orthodox types. Very good results have been obtained 
in Neweastle with rear-entrance front-exit ears; this arrange- 
ment also obtains on the London “ Felthams,” effecting a 20 
per cent. average reduction in stopping-time. Had these ears 
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not been mixed in with older ears, but used instead exclusively ' 
on suitable routes, habitual passengers would have become fully i 
accustomed to alighting from the front end at all times, and ’ 
still betber results would have been achieved. Even now, the | 
“ Beltham ” tram is still the best publie vehicle on the London 
streets, from the standpoints of high load capacity, rapidity of 
loading, all-weather reliability, and steadiness In running. 

In the Metropolis, at any rate, gyeparate exits are badly needed 
elsewhere; future speeding-up may make them highly desirable, 
and well worth embodying on new cars, even if not so used in 
the immediate future. Two or three years ago the Light Rail- 
way Transport League sponsored a design for an ~ Ideal” tram 
which deserves consideration in this respect, since it caters for: . 

(1) Loading and unloading on either side through power- 
operated doors, thus permitting the use of either central or 
flanking islands at stops. This feature would also prove oi 
great valwe should the rule of the road be altered, to ‘‘ keep , 
to the right;” a change advocated in some quarters, although 
there would be many difficulties to overcome, not the least being 
heavy capital expenditure with no increase in revenue. 

(2) Using rear-entrance with front-exit, or front-entrance 
with rear-exit (permittmg one-man P.A.Y.E. operation), or 
both-ends exit and entrance, railway-fashion. Again, orthodox 
rear entrance and exit, or front entrance and exit, as used on 
many’ single-decker buses, can be practised until local eircum- 
stances change; meanwhile the unusued loading-platform will 
always serve for rush-hour standees, or as extra space for lug- 
gage and folding prams. Accommodation for the latter seldom 

exists on buses. 

Another feature of the L.R.T.L. ear is that whereas window 
seats are the most popular with passengers, but gangway seats 
are the most accessible, 67 per cent. in each category are pro- 
vided, against 48 per cent, and 52 per cent. respectively in the 














(1) Motors mounted with their armature axes fore-and-aft, — 
each transmitting to a main axle at right angles : idk & 
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ber blocks in compression, thereby reducing minor noise and 
vibration. This feature has been successfully embodied in a 
recent Maley & Taunton design produced in this country 
However, other modern British trucks, incorporating the more 
orthodox steel laminated springs, underslinging the axles and 
eliminating hornways, have given very good results. 

(5) The wheels incorporate a cushion of rubber between steel 
tyre and hub. This most valuable feature not only ensures 
smooth quiet running, but also helps to effect marked reductions 
in tyre wear, although the chief factor here is the greater use 
of dynamic braking instead of the more orthodox blocks acting 
on the tyres. In some eases, a life of mearly 200,000 miles has 
been claimed. Track life has also greatly increased, particu- 
larly at points. 

Many P.C.C. ears are single-ended, operators considering that 
the costs of installing terminal loops are more than offset by 
the reductions in control equipment and doors made possible, 
together with the inereased seating capacity, the seats also be- 
ing of a slightly lighter non-reversible type, with added comfort. 
On the other hand, the tramecar’s ability to reverse is usually 
regarded as one of its most valuable traffic features, especially 
in Britain. Excepting a few special cases, notably Rotherham, 
the field for single-enders in this country seems to be confined 
to inter-urban or railway branch-line uses, where odd land for 
loops might be more readily available. On such routes, ex- 
tremely high speeds may be possible, in which ease the uni- 
directional single-ender lends itself better to accurate stream- 
hning. However, double-ended P.C.C. cars are also supplied, 
such as those recently put into service by the Pacific-Electric 
tramways’ undertaking. These are equipped for multiple-unit 
operation, and also for automatic brake-control in conjunction 
with track-stops, as used on London’s underground railways. 

Tramcar Construction. Aeronautical engineering has spon- 
sored developments in light-weight materials which will prove 
of ever-increasing use to ground transport. For all vehicles, 
reduction in weight helps acceleration, shows economies in power 
consumption, and reduces tyre wear. Furthermore, the path 
trodden by the tyres is also subject to less wear, though if it 
consists of road surfaces, the vehicle operator benefits only in 
accordance with taxation levels arbitrarily fixed by the Govern- 
ment. If the vehicle runs on rails, however, the operating con- 
cern benefits directly by the reduction in wear of its own pro- 
perty. Many of the lighter materials, light alloys especially, 
cost rather more than the orthodox steels and timbers common 
hitherto; hence their employment tends to be a better economic 
proposition for the rail vehicle with its longer life over which 
to spread repayments, rather than the comparatively short-life 
road-vehicle. This is born out by experience in the United 

States, where the recently-developed high-speed  diesel- 
driven streamline trains embody light-alloy construction to a 
far greater extent than any modern buses. 
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k on transport vehicles the 1914-1918 war 
brought forward the merits of aluminium sheeting, which in 
addition to its light weight, is weldable and easily malleable, 
making it ideal for surfaces possessing double curvature, such 
as domed roof-ends and other streamlined shaping. Duralumin, 
though stronger, was not much in evidence, since In sheet form 4 
it usually requires multitudinous rivets for assembly, while in | e. 
bar or billet, where machining is involved, it was generally cOn- 3s 
sidered less durable than steel, particularly for rotating or 
moving parts. The last few years, however, have seen great 
progress made in the technique of forging light alloys, and in 
this form they can now often take the place of heavy steel 
members. Extruded sections have also developed considerably; 
long pieces serving as longitudinal support or girder members, 
shorter pieces as transverse stiffeners and intercostals, and short 
off-cuts being ingeniously employed for joint-fittings which pre- 
viously called for extensive machining from solid, or built-up 
welding. Oslo and other cities have lately put into service 
trams of duralumin “ monocoque ” construction, similar to that — 
used in aireraft practice. , 

Resin-bonded plywoods and sheet-plastics show great promise, 
and may prove superior to metal for noise-reduction. The 
latter class of material is widely used for pilots’ seats in air- 
craft nowadays, and seems to offer similar scope for light-weight 
‘seating in transport vehicles. Worthy of mention are the ultra- 
light sheet plastics such as “ Pytram,” used for ducts in cockpit 
air-heating systems; these seem to foreshadow air-conditioning 
and mechanical ventilation for rail-vehiches in this country, aS 
in America. a 


For panel wor 


such as “ Perspex ”’ may also find a much wider usage; one 
visualise vehicle roofs so constructed for maximum dayligh 
lumination. Without doubt ‘the high-speed tram of the futur 
will offer great scope for modern engineering technique. 
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Blackpool’s enterprising transport manager, Mr. | 
recently suggested radio-telephone equipment for tr 
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through weather changes, ete. Another application of electro- 
nies will be the small standardised television receiver, properly 
accommodated in the driver’s cab, enabling him to see through 
foe whether the track is clear, thereby enhancing the rail- 
vehicle’s inherent superiority in this respect, by permitting 
operation at full speed, or nearly so. This idea is by no means 
far-fetched; any of half-a-dozen leading radio firms eould manu- 
facture such apparatus immediately, were this not prohibited 
by military necessity. It is even possible to embody stopping 
devices which operate automatically when a given proximity to 
the ear in front is reached. For central subways, however, 
eolour-light signals in conjunction with track-disposed trip- 
eocks, as perfected by London Transport on its railways, may be 
preferable; mention has already been made of similar equip- 
ment on P.C.C.-served Pacific-Electric reserved-track tramways. 
Tramcar Performance. The inherent advantages of straight- 
line motion and low rolling resistance, with electrical propulsion 
on all axles and co-ordinated multi-operation brakes, plus 
modern engineering design, make the tramear potentially the 
fastest of all public-service ground-transport vehicles. The 
following figures are based partly on actual running with P.C.C. 
cars on clear roads or reserved tracks, and partly on high-speed 
inter-urban practice. The former make stops of about 8 to 10 
seconds average duration, on city routes; in the latter case, 
stops vary from a few seconds up to a minute or so. 
(A) City and imner-suburban services. Top speeds: 
40-50 m.p.h. 
No. of stops per mile: 1110. (Se SiO. Dae ee 
Average speed inel. stops : 
(m.p.h.) 12 12 13 14 15 16 18 20 23 27 | 
(B) Outer-suburban, nearby airport, and _ satellite-town 
services. 
(Top speeds: 80 90 m.p.h.) 
No. of miles per stop: 1 a i i Ses 
Avg. speed incl. stops. | 
(m.p.h.) 40 50 60 70 75 
(C) Inter-urban (arterial-road reservation, or railway) and 
distant-airport services. (Top speeds: 110-130 m.p.h.) 
No. of miles per stop: 8. 5. 10 20. 40,60 
Approx. average spee 
incl. stops  (m.p.h.): 65 80 90 95 100 100 
P.C.C. ear acceleration of 4 m.p.h. per sec. is based on the 
eomfort of standing passengers; much higher rates are possible 
when people can seat themselves first, the slight extra stopping 
time being more than compensated for on ultra-high-speed ser- 
vices as in categories (B) and (C). The maximum safe top 
speed for P.C.C. city-service cars is considered to be 50 m.p.h., 
but over 70 m.p.h. has been attained on street tracks, experi- 
mentally. | ea 
Regular speeds over 50 m.p.h. would necessitate deeper rail- 
way type wheel flanges, and would therefore require “ open” 
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track throughout, implying virtually a 100 per cent. reservation. 


































Tramway Speed Regulations. These mostly date from the 
period when it was considered essential ito precede an automobile 
by a man carrying a red flag. The following are suggested for 
adoption by the Ministry of Transport as being more 1n keeping 
with the recent great advances made in tramear design and 
equipment :— . 

Standard Gauge (4 fit. 84 in. or 4 ft. 7} in.). | 

Street tracks. Double-deckers 30 m.p.h., Single-deckers 

30m. pih. . 

Reservations. Double-deckers 40 m.p.h. Single-deckers 
00 m.p.h. 


Narrow Gauge (4 ft. 0 in. or 3 ft. 6 in.). i 
Street tracks. Double-deckers 25 m.p.h., Single-deckers Ss 
30 m.p.h. . 
Reservations. Double-deckers 85 m.p.h., Single-deckers 

45 m.p.h. 


Loeal restrictions on curves and at junctions would be imposed — 
as necessary. 

The foregoing assume the ears to have wheels with shallow 
flanges as used on ordinary grooved tramway-rails. Where deep 
flanges are used, implying open track throughout, conditions 
are more comparable with railway practice. Here in order to 
permit the development of ultra-high-speed tram services, 10 
general limit should be imposed, but only local limits depend- 
ing on the types employed and the physical characteristics of 
the routes they are operated on. 

A Field for Prwate Enterprise. From tthe economic stand- 
point, open track is preferable to street track. Ultra-high speed, 
possible on inter-urban reservations, may shift the balance in| a 
favour of the tram, since the required vehicle mileage is obtain- __ 
able with fewer vehicles, possibly single-enders, reducing the 
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capital outlay well below that necessary for an equivalent num- _— 
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ber of 30 m.p.h. buses. | bees 
Again, crew costs would be much less, particularly by taking 
advantage of the tramear’s simplicity of control to employ one- 
man P.A.Y.E. operation. This would probably more than off- — 
set the higher costs of power and maintenance. The foregoing 
considerations may show to advantage in the future, w ant 
erators of inter-urban buses (and possibly the ra ie vay com : 
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preclude machines from becoming airborne at low speeds. For 
safe operation they require large unobstructed aerodromes, the 
costly provision of which limits their number and accessibility. 
This factor tends to restrict the use of transport aeroplanes to 
comparatively long journeys, although the continual vigorous 
development of aeronautical science will gradually decrease the 
eritical distance regarded ag the border-line between air and land 
travel. 

Another form of aircraft much in the public eye at present 
is the helicopter, which ean be sustained in the air at low or 
non-existent forward speeds, by means of an airsecrew revolving 
about a vertical axis. The requirement of motion in two planes 
at right angles to one another, however, results in a serious loss 
of mechanical efficiency, which reflects in the low top speed in- 
herent with this type, placing it at the mercy of adverse winds 
and weather to an extent that will usually nullify any advantage 
over surface transport it might otherwise possess. Tenacious 
and energetic research may discover some new principle to effect 
improvement; no one ean deny such a possibility, but the con- 
sensus of qualified reliable opinion in aeronautical circles, is that 
there is little likelihood of helicopters becoming a major factor 
in short-distance transport for some years to come. 

On tthe other hand, millions of men and women are under- 
going first-hand experience of aviation in the Royal Air Force 
and the aireraft dustry. Following on are the adolescents 
acquiring an aeronautical outlook through the Air Training 
Corps, and the still younger generation who regard the 
aeroplane as a normal feature of everyday life. 

Beyond all doubt these fresh multitudes will look primarily 
to the air for inspiration and employment in the post-war world, 
and will ultimately tend to regard all ground vehicles as short- | 
distance complements to ever-expanding air transport services. 

There will also be great developments in at least six other 
categories, viz. : 

(1) Privately-owned light aircraft. 
Training and tuition. 

Club and other co-operative flying. 
Hire-and-fly yourself. 

Charter and taxi. 

Light freight. 


LINKING AIRPORT AND CITY. 


A means of really rapid transit between city centres, 
dential suburbs and loeal airports is absolutely essential es ate 
these. Many people of modest means will not be able to afforc _ 
to fly and run a ear as well, nor, indeed, will they find much — 
satisfaction in steering along crowded roads after exercising the 
totally different functions entailed with piloting aireraft. 
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is recollected that the road journey from central London out to s 
Croydon plus the road journey from Le Bourget into Paris 
often took as long as, or even longer than, the actual flying +. 
time between the two airports, clearly some specialised or “built- - 
in” form of transport is required for this purpose; the cost af 4 
which may prove small by comparison with the total cost of the 
airport so served. It should also be borne in mind that modern 
radio devices enable aircraft to take off, fly and land in fog or 
otherwise bad visibility, hence connecting services between air- 
port and city must be able to operate in similar conditions, under 
which steered road vehicles may prove useless. i. 
In technical circles, an ever-increasing volume of opinion 
favours the ultra-high-speed light railway as the answer to this 
vital problem. For cities of less than, say, 300,000 inhabitants, 
served by an airport from four to seven miles distant, shuttle 
operation over a single track with no intermediate stop might « 
suffice. The inner portion of such a route would pass under ‘i 
busy central areas through a shallow cut-and-cover tunnel. The = 
basis for this would be a trough about twelve feet square, cut 
or scooped out from main streets followed. Modern levelling 
and preparation of aerodromes shows what can be done by large 
machines designed for specific jobs, whilst the portable electro- 
magnetic devices used by our Army engineers for detecting 
buried land-mines, suggest a means for quickly locating hidden | 
pipes, cables and sewers in the path of excavation. Pree — 
fabricated concrete units, such as have been used for the rapid 
construction of air-raid shelters, would serve for lining and 
covering the tunnel, which would debouch in the suburbs on to a 
railed-off right-of-way alongside main roads or existing ordinary 
railways, although for the last few hundred yards to the airport 
terminal buildings a reversion to sub-surface construction might 
be desirable in some eases. 

Assuming a route six miles long, a start-to-stop average speed 
of 75 m.p.h. is possible, and a service at 15-minute intervals in __ 
both directions could be maintained, using ears eapable of being 
operated either singly or coupled to form a short train, according _ 
to traffic requirements. For a peak capacity of 60 passengers 

per car, a three-car train could discharge 700 passengers per 
hour at either terminus; a rate high enough to eater for an — 
extremely busy airport. A simple “shuttle” service of this 
type would not need any form of signalling, nor any loop lines 
unless a longer run were involved, in which case a single pas 
sing loop at about half-way would halve the shortest headway 
otherwise possible, and permit a brief halt to be mz de for inter- 
change facilities with local transport routes servine that sic 

of the city. A double-track route, would, of course, 
much greater capacity, and make possible a ¢ ivision 
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port service to spread over three or four limited-stop 
preferably on 100 per cent. reservations, fan: ring out - 
city centre on the opposite side. Although it is des 
the service should make as few intermediate stor 
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[Photo: W. A. Camwell. 


Two 
MopERN LANCAS xs 
RI ASHIRE DTREAMLINERS.— ; 
Below, Darwen Corporation. Rs.—Above, Liverpool Corporation car, 
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PLATE VIII. 
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(Photo: M. J. O'Connor. 


Above, single-deck ‘Railcoach’ as used 


Two Mopern Cars oF BLacKPpOOL CORPORATION. $n; . 
k car of similar design used on the shorter 


on the interurban Fleetwood line; below, doubl e-dec 
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PLATE IX. 





Two VIEWS OF THE STREAMLINED “ELECTROLINER” RoLLING STOCK OF THE CHICAGO 
NortH SHoreE and MiLwavuKee R.R. Using ordinary trolley poles, these cars regularly attain 
90 m.p.h. in service. 






THe Spectatty DesiGNep TrucK OF THE 
P.C.C. Car.—Resilient “rubber sandwich “ 
wheels, magnetic brake, and_ special silencing VIEW ALONG ‘TRACK OF 
devices are incorporated. F LORENCE-BOLOGNA Hich- 
SpeeD Exectric RatlLway, — 
showing the unobtrusiveness 
secured, and the small space 
occupied by high-speed ee 
les when worked by el 
cars on rails, 


[ Blocks courtesy “Modern Transport,” 
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nevertheless where any such stops are deemed to be necessary 
the electric car on its reserved track should always prove faster 
eae any other form of transport making the same number of 
stops. 
_ To obviate collisions, aireraft arrive and depart from airports 
in succession rather than simultaneously, and the largest types 
will carry far fewer passengers than a ship or train. Hence 
the flow of traffic to be catered for by the rail link, will be 
continuous and of medium density, plus certain minor peak 
periods. Moreover, the class of people able to afford air travel 
will value their time highly and be prepared to pay a little 
extra for quick ground transit. Hence single “ trams ” or short 
units operating at frequent intervals will be much preferable to 
the usual type of multi-coach train operated on a longer headway. 
Standard-gauge electric railway cars have achieved over 150 
m.p.h. experimentally, and over 100 m.p.h. in actual service, so 
it is not too much to expect that the streamlined lightweight 
railear or tram specifically designed for high speed over short 
distances, may become the true complement to the aeroplane, 
and thus play a useful part in the future development of civil 
aviation. Conversely, aircraft must exert an ever-increasing in- 
fluence on other forms of transport, not only by demonstrating 
the value of speed in reducing present wastages of productive 
and recreational time, but also by making available the fruits 
of that most intensive engineering research which has in forty 
years advanced the aeroplane from a derided dream to world- 
wide omnipotence. 


VI. Railways. 


One of the most outstanding lessons of this war has been 
the immense value of railways. They form the backbone of 
transport in almost all countries, and have played a major 
part in nearly every land campaign. 

Mr. Churchill, in his broadcast on 21st March, 1943, dealing 
with post-war problems, said: “ We were first in the world with 
railways, we must bring them up-to-date im every respect.” 
Since air travel will eventually predominate for journeys over 
200 miles or even less, the railway companies will mainly con- 
centrate on improving complementary short-distance services. 
Light freight traffie may share the speeded-up passenger routes, 
as demonstrated by the streamlined diesel luggage-cars operat- 
ing on the G.W.R. main lines in the London region. — For 
heavier goods and mineral traffic, the trend towards providing 
separate exclusive tracks will increase, perhaps together with 
a more extensive use of canals. 

Railway executives long ago recognised the economic value 
of speedy transit and quicker turn-rounds, but have only been 
able to practise them in minor degree, due to perpetuating 
legacies of obsolescent track-layouts, vehicle standards, build- 
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ings and equipment evolved during the past century, represent- 
ing heavy eapital investment, much of it no longer productive. 
However, the companies’ financial positions have improved of 
late through the unprecedented traffic now being earried; this 





should be maintained for several years after hostilities cease, a 
while people make up for the present lack of holidays and be- a 
This eondi- eo 


fore the motor industry gets into its stride again. - 
tion should enable the railways to cut away much deadwood, os 
and launch an extensive programme of modernisation ; indesd, eS 
unless they do so, they will be subjected to an inexorable pres- 
sure of criticism from a publie tending to use the aeroplane as 
the yardstick by which to measure contemporary land transport. 

Civil aviation has already demonstrated the value of obtain- | 
ing intensive service with a comparatively smal] number of re 
vehicles operating at the highest speed technically practicable, hoor 
in place of numerous slow-moving units operating at so-called 
“ economic ” speeds based on minimum fuel consumption, Rail 
speeds have increased annually by less than 1 per cent., but 
the corresponding rate for aircraft is about 8 per cent., with 
the result that far fewer machines are needed to maintain a 
service of given capacity than were required, say, twenty years 
ago. This is a prime factor m the profitable operation of air- 
lines, being second only to the outstanding advantage of great 
saving in journey time for the passenger, which justifies the 
higher fares charged. Obviously, railways cannot compete with 
aireraft in the matter of actual transit speed, but ean neverthe- 
less show considerable possibilities in this direction, as witness 
the 114 m.p.h. and more, attained by L.M.S. and L.N.E.R. trains 
drawn by streamlined steam locomotives or the remarkable 
average speed of 101 m.p.h. lately achieved on the sixty-mile run 
apse Florence and Bologna, by a light streamlined electric 
rain. 

Equally important is a substantial reduction of waiting-time  _ 
prior to the start of actual transit. To effect improvement, the  _ 
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together to form two-car units and provide extra capac 
rush-hours, a policy already yielding excellent results on 
America’s “ Pacifie Electric ” railway, as mentioned vinawne 
Staggered working hours, as commendably advocated by Lon 
don Transport, would be of great value in this di: santana Twas 
also worth bearing in mind that although all the employees in 
any factory, ete., may cease work at the same nominee 

they cannot all get through the exits sir uel 
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sequently never arrive a ads . Pee : 
“en bloe,” though at any adjacent ti ANSPOrt 1: 

ugh this condition quickly obtains 
comers are not met and removed forth with by the transi 
medium. Single-car units operating closely can cop 
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loads to a remarkable extent, while still retaining their flexibility 
and other advantages, as a comparison between London’s Vic- 
toria Embankment tramway and the adjoining District Rail- 
way shows. 

The need for costly and palatial railway stations can be 
eliminated. Present architectural planning to beautify existing 
ones is therefore misdirected, for they imply waiting, and wast- 
age of time. A mere strip of paving is the ideal, with shelter 
but little more elaborate than the “ beanstick”’ canopies now 
adorning many London suburban bus-stops. The other fune- 
tion of the orthodox station, that of collecting fares, would be 
more conveniently effected by a conductor on the vehicle, and 
his task simplified by a wider use of period, area and zone 
tickets. 

For the more lightly-loaded routes, diesel-driven railears, as 
pioneered by the G.W.R., will ‘be mereasmgly used, but a pos- 
sible alternative motive power might be producer gas, new ap- 
plications of which are being energetically developed by Gov- 
ernment-sporsored research. Wherever traffic density warrants 
provision of the necessary equipment, however, electricity is the 
obvious choice, offering very rapid acceleration, economy in 
power usage, instantaneous control, and freedom from fumes 
and smoke. The overhead-wire system ensures safety, continu- 
ous contact, easy maintenance, and absolute reliability under 
the severest weather conditions, hence its adoption for the elec- 
trification of the L.N.E.R. lines from Sheffield to Manchester, 
and from Liverpool Street to Shenfield, besides being almost 
exclusively favoured abroad. Automatic signalling and cheek- 
ing, well exemplified by London’s underground lines, ean be 
applied to an extent impossible with steerable road vehicles. 

For convenience of access, the ideal high-speed railway would 
be disposed alongside or near main roads, and its coaches em- 
body the lowest possible centre of gravity and load-line, in order 
to avoid excessive banking of track curves. This latter require- 
ment necessitates small, compact motors, which in turn means 
making every coach a motor-coach, and harmonises with their 
operation either separately or coupled together as desired. Such 
tendencies show a trend towards the “ light ” railway, or tram- 
way; thus the spiral of evolution turns full circle, since rail- 
ways originated with the old mineral tramways. 

An immediate and beneficial advance in this direction could 
be made by converting suitable railway branch-lines for opera- 
tion by P.C.C.-type electric cars. These would be much faster 
than either diesel ears or road buses, and one-man operation as 
in America would ensure a degree of economy unobtainable by 
any other means, and permit a service sufficiently frequent to 


attraet. Electrification for such light units could follow tram-— 


way practice; the smaller eurrent-capacity required would mean Pe 
much simpler and lighter switchgear, sub-station equipment, 
cte., while power might be obtained from the national emt 








Promising instances would appear to be the single lines linking 
4 . ¥ ee “ 


25 











Watford, St. Albans and Hatfield, at present served by un- 
connected intermittent steam trains. Joined to form one continu- 
ous route, by reserved-track street connections if necessary, ex- 
tended south-westward via Rickmansworth, Denham, Uxbridge 
and Slough, to Staines, and south-eastward via Hertford, Ep- 
ping and Brentwood to Tilbury, a new high-speed orbital artery 
would thus be ereated, which would greatly facilitate dispersal 
of light industries from the London area and attract new ones, 
besides developing the towns served as satellites to the Metro- 
polis. Similar treatment of local railways forming the ; 
Norwich-Yarmouth-Lowestoft network would infuse new life i 
and prosperity into agricultural Norfolk, and possibly lead to 
a redistribution of present dense Midland populations with re- 
settlement under healthful maritime conditions. 


Seope for similar local electrification exists among steam- - 
powered “light” railways, such as the Kent and East Sussex, rams 
the Weston Clevedon and Portishead, and the Southwold- ee 
Halesworth lines. These might prove very good investment Be 
risks for new private enterprise, especially among aircraft or 
other light engineering firms seeking fresh fields for the post- 
war employment of their advanced technologies in the develop- 
ment of high-speed transport vehicles. 


The Southern Railway has already set a magnificent example 
in its electrification of heavily-loaded main lines, and skilfully 
overcome the many technical difficulties presented by an im- 
mense intersecting network designed originally for steam opera- 
tion on a much smaller scale. When the electrified service to 
Brighton was inaugurated in 1933, it was ushered in by 2 
slogan: “You don’t need a timetable!” which might be said to 
have heralded a new era in transport between separated cities. 
And when we call to mind the electric tramways outside Black- 
pool, Swansea and Grimsby, which run on ordinary railway 
tracks, it would appear that the railway and tramway are con- 
verging in development, and a stage will be reached in this 
country, as abroad, where they can join hands, and together __ 


provide unrivalled facilities for getting about quickly. a 


















VII. Motorways. 
The last thirty years have seen a stupendous growth « 
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vate transport by road, in the form of the own ar-driven uto- 
mobile. Its chief attribute is the provisien of direct transport 


to ear park. To enjoy this boon, however, the individual must 
(1) learn to drive; (2) purehase his vehicle either by capi 
expenditure or by a charge on his income: (3) provide fo: 
pay for garaging; (4) pay tax surance: (5) pay ru 
and repair costs ; (6) undertake ning and mai 
expend physical and nervous energy in driving, ar 
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minor extras such as parking charges, motorists’ organisation 
membership fees, ete. The fact that possibly a majority of 
owner-drivers cannot properly afford to run their automobiles 
and only manage to do so by cutting down expenditure on their 
households or other essentials, has been responsible for certain 
social problems and tendencies, the examination of which is out- 
side the scope of this booklet, except perhaps for the considera- 
tion that in general, where the automobile flourishes, the birth- 
rate tends to fall, and conversely that cheap public transport 
preponderates in the prolific countries, so that there may be 
some connection between transport and the important popula- 
tion question. 

Stupendous energy has been put into the mass production 
of the automobile, and the “ car for everyone ” idea] vigorously 
propagated by the various trade interests profiting therefrom. 
Unfortunately, road development has not kept pace; motorists 
have a long-standing legitimate grievance in that they are 
heavily taxed under the promise of an adequate new road 
system, yet witness a large proportion of the money being ex- 
pended by the Government in totally different directions, while 
existing roads are merely patched up. This, however, is not 
the fundamental reason for the huge volume of accidents com- 
monly known as the “ Toll of the Road.” So long as we accept 
the principle that virtually every man is entitled to steer his 
own vehicle along the public highway, then we must also accept 
the consequential results, inevitable with the innumerable shades 
of skill and temperament to be found amongst millions of indi- 
vidual drivers, each possessing his own mental make-up. ; 

The war, however, has demonstrated that the nation’s life 
can be carried on with but a small fraction of such private trans- 
port; what ever re-expansion takes place when peace returns, 
true economy will demand the maximum usage and development 
of public transport services, since these can carry people at 
one fifth of the cost, while utilising only from one-fifth to 
one-eighth of the road space. This is of particular importance 
in urban areas, in order to avoid spreading them with great 
wastage of land, or alternatively suffering great road-congestion, 
such as prevailed on fine Sundays in 1939, when a mere 50 per 
cent. inerease in vehicles would have brought to a paralysing 
standstill all traffic on many arterial highways. Equally ser- 
ious, but insufficiently appreciated, is the problem of auto- 
mobile parking at business premises and factories. AY ORR. ae 
aireraft works in N.W. London, only six executives regularly a 
parked their cars in the works yard during 1930. Four years aor 
later the number had risen to 30 cars. By 1987 there were lou, 
and the firm had to rent an adjacent piece of waste ground oe 
a ear-park. By 1939 there were nearly 400 ; they overflowec gre 
into adjoining streets, and prosecutions 1 obstru tion COOK 
place almost daily. Those people early enough to Shite cries 

inside the car-park in the morning, found that 1t astssi tiie e 










anything up to half-an-hour to get their cars out again in the 
evening. 

However, it will be futile to attempt to force private motorists 

off the road, even in dense urban areas, if the alternative publie 
services are slow, inconvenient and costly, as across Outer Lon- 
don. Where such conditions prevail, mere appeals by the pubhe 
transport operating authority for a “square deal,” or discreet 
attempts to legally restrict motoring, are worse than useless; 
they invite damaging comparisons which breed determined an- 
tagonism and organised opposition. Passengers can only be 
attracted away from automobiles, by providing services which 
outweigh in combination of attributes, and since safety and 
cheapness are usually on the side of publie transport, the eri- 
terion tends to be door-to-door speed, of which the component 
factors are (1) accessibility; (2) service frequency; (3) all- 
weather regularity, and (4) average running-speed. 

Accessibility requires a close network of services, to give 
proximity to individual homes. Few people object to a short 7 
walk to reach their transport service; indeed, the medical pro- a 
fession strongly recommends such mild exercise. It is the wait = 
at the boarding point which is universally detested, not merely = 
as a tiresome waste of time, but also as one of the most common 
causes of colds, bad circulation, ete. From the psychological 
point of view, frequency of service is of great importance to 
the prospective passenger; the operator must therefore consider 
which type of vehicle is cheapest and most profitable on a short 
headway. He must also consider which type possesses an over- 
load capacity sufficient to cater for sudden increases in load due 
to adverse weather changes or other unpredictable causes, and 
which can maintain the highest degree of regularity under such 
variable conditions. And in order to ensure a high average 
speed over the comparatively short distances obtaining on urban 
routes, rapid acceleration and braking must be possible with 
reasonable economy in power consumption and a minimum of 
wear and tear. 

Clearly, then, if the motorist is to be attracted towards publie 
transport, a radical change in outlook is necessary, together with 
an open mind capable of discarding old prejudices. Such a 
spirit animated the American tramway “ : 


















contemporary bus design can 
where automobiles are normally 


interesting to note that ait la ane 
in the United States, i.e., at the time of that coun ry’s entry in 
the war, well over 50 per Pew Tage 
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In rura] areas, conditions are different. Room exists to build 
new trunk roads—the proposed “ motorways.” These, however, 
may speed up traffic, but will not necessarily be safe. Dense 
traffic moving at high speed presents many problems not en- 
countered at low speed. The slightest miscaleulation in driving, 
or the smallest skid, which would searcely be felt at 20 m.p.h., 
and cause nothing more than a jolt at 40 m.p.h., will be fraught 
with danger at 60 m.p.h., and result in a spectacular fatal acci- 
dent at 80 m.p.h. One can speed up the machine, but not the 
rapidity of human judgement. The ineseapable truth is that 
there are fundamental speed limitations inherent with steerable 
vehicles on highways of fixed width. It is true that the world’s 
speed record for automobiles stands at over 300 m.p.h. but this 
was achieved only on Daytona Beach, not exactly a public 
thoroughfare. 


Certainly the new motorways will not be intended as mere 
spectacular race-tracks, even if they so degenerate through un- 
restrained competition between motor-manufacturers aiming to 
provide the most dazzling “ performance ” for their own par- 
ticular products. If the true purpose of these roads is to en- 
able large numbers if people to journey quickly, it is unwise to 
propose the exclusion of public transport vehicles, with their 
inherent economies in cost and eapacity. Admittedly, motor- 
and trolley-buses, restricted to 30 m.p.h. for safety reasons even 
on wide arterial roads, can never hope to offer the same time- 
saving as automobiles travelling at up to 70 m.p.h. with door-to- 
door convenience. The pre-war “ Green Line” eoach services, 
averaging about 20 m.p.h. including limited stops, would seem 
to represent the approximate limit for fast bus operation. 


It is said that on the proposed motorways, vehicles will be 
segregated in traffic-lanes. White lines may separate them, but 
cannot enforce adherence. Physical boundaries such as railings 
or parapets will reduce clearances and impose an intolerable 
strain on drivers, unless each traffic-lane be made of great width ; 
their sum total will then result in not so much a road as a huge 
estuary of concrete, and will cost accordingly. It is worth 
noting that almost all road improvements, such as traffic signals, 
flyovers, pedestrian subways and bridges, bus stations, traffic- 
lanes and dual-earriageways for “up” and “down” traffic, 
belatedly follow railway practice, except in the one condition 
essential for 100 per cent. success, which is the enforeed ad- 
herence to a pre-determined path, mechanically implicit in the 
use of rails. The provision of these, however, is obviously im- 
practicable for countless small private automobiles. 

So long as their traffic is not heavy, the proposed motorways 
will serve well, but it is essential to provide a margin for future 
overloading. This can best be done by making 20 feet wide 
the strip separating the dual carriageways. For eventually, 
the complement to the ubiquitous mass-produced automobile 
must be a publie transport vehicle capable of considerably higher 
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speeds with perfect safety, dependent on the physical charac- 
teristies of any route and the frequency of its stops, but rang- 
ing up to 120 m.p.h, or so wherever possible, for which extremely 
rapid acceleration, simplicity of control and pertect braking 
are essential. And as requisite speed inereases, a point will 
be reached where it will be found actually cheaper in first cost 
to lay a rail-track on the central reservation instead of providing 
special traffic-lanes sufficiently wide to permit the safe opera- 
tion of high-speed buses. Only rails can guarantee adherence 
in all weathers and at all speeds, to a traffic-lane barely wider 
than the vehicles using it. Furthermore, comfort to the point 
of luxury, a complete absence of fumes and vibration, together 
with reasonably low fare-levels, will be prime essentials. So in 
a few years’ time, when operators of inter-urban buses faee the 
problem of providing new equipment capable of attaining the 
high speeds which will be demanded by younger generations 
erowing to maturity with the transport aeroplane, they may 
find their answer in the electric high-speed light-railway, or 
reserved-track tramway. 


In densely-populated Britain, the provision of electrical 
energy for traction purposes over wide areas has been greatly 
facilitated by the institution of the national “ grid ” and develop- 
ment of the static rectifier type of sub-station. National 
interests will be promoted far more by the economical use of 
a home-produced fuel instead of a comparatively wasteful mis- 
use of imported petrol, particularly since the latter product is 
indisputably necessary for aviation and distributive commercial 
motor-transport. Moreover, since coal igs our only exportable 
raw material, besides being the source of almost all our indus- 
trial power, it is unlikely to be available in quantity for the 
manufacture of synthetic petrol, especially in view of the higher 
cost of this product by comparison with the natural fuel. 


Mr. Noel-Baker was recently reported as saying that within i 
the next twenty years there will be four times the number of 
ears on the road that there were in 1939. How far ecireum- 
stances, particularly the development ‘of small owner-piloted 
aireraft, will influence such an expansion, can only be revealed in 
the fulness of time, but his forecast implies a serious position for 
most public transport authorities, and they must eventually re- 
orient their policies if they are to survive. The war has given 








point of load. The second great attribute of rails, that of pro 
viding precise automatic steering at all speeds, has y ohn Boe 
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[Photes. “ Transport World.” 


A Contrast IN Hich-capacity Evectric Cars.—Above, luxury stream- 
lined single-deck car in the streets of Moscow, Russia; below, 106-seater 
double-deck car as used on the Swansea and Mumbles Railway, South 
Wales. The latter line is the oldest railway in the world still inde- 
pendently operated, having obtained its powers in 1804. These giant cars 
are coupled in trains of two or more at busy times. 
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exploited. In the future age of ultra-high speed, when air- 
craft may render obsolete road-tied vehicles of limited mobility, 
the fast rail vehicle will assuredly come into its own. 


VIIT. Modern Tramways Reviewed. 


_ The electrie tram is only at the beginning of its development, 
in spite of difficulties in the past, most of which have been 
due to one or more of the following causes: 

(1) Insufficient passenger traffic to justify original outlay 
or renewal of fixed equipment. 

(2) Unsuitable disposition of routes; mainly through some 
snag traversed being too narrow for their. total vehicular 
traie. 

(3) Primitive and immature technical development, ecrystal- 
lised by long life of vehicles during contemporary changing 
standards. 

(4) Obsolete bye-laws and unfair legislation. 

(5) Municipal enterprise cramped by ill-informed ratepayers. 

(6) Severe bus competition under unfavourable conditions. 

(7) Hostile propaganda instigated by competing sectional 
trade interests, particularly when afforded any justification 
through items (1) to (5). 

But if the difficulties have been great, so also have been the 
achievements. Glasgow’s tramway system is world-famous for 
its bright edlourful efficieney—and its 3d. maximum fare. The 
“ Coronation ” type bogie trams introduced in 1937 are reputed 
to be the most comfortable short-stage vehicles in Kurope. liver- 
pool opens a new extension every few months, mostly reserved 
track, of which the undertaking now possesses more than 20 
miles in addition to its extensive street network. Several hun- 
dred modern streamlined trams, and extremely cheap fares, 
help to give an excellent service, highly praised by Mr. Bevin, 
Minister of Labour, for its ability to cope with the city’s huge 
influx of war-workers. Leeds and Sheffield vie with one another 
in good smartly-operated tramway services at very low fares. 
The former city is famed for its ultra-modern track reservations, 
the latter for its extraordinary ability to handle heavy street 
loads under very adverse conditions; both undertakings operate 
many fine modern ears, well-liked by shrewd Yorkshire people, 
and are planning post-war extensions. - Sunderland’s smaller 
compact system is aptly termed the “ Pocket Hercules” and 
furnishes a magnificent example of what common sense and 
ability ean accomplish in a comparatively smal] town. . 

Blackpool’s streamliners are world-famous, and in keeping 
with the local go-ahead spirit, which recently caused the town 
to be the first in the country to apply for powers to operate 
municipal air-services. Edinburgh and Dundee both exemplify 
sound, useful and prosperous tramway 
put into service during 1940 new 
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development, Aberdeen = 
trams of a very advanced type, 





‘eal defects :—Motor-buses : 2.47 ; Trolley-buses : 
oe aie 1.81, per 10,000 vehicle miles run in each 
ease. And whereas this city’s trolley-buses are modern, 
its trams certainly are not. Another city’s transport yrs 
ager, with considerable previous trolley-bus experience, who 
was called upon to report to his local transport committee 
on the desirability or otherwise of eonverting the loeal 
tram routes, stated that an extra 5 per cent. of trolley- 
buses (or 10 per cent. in the case ot motor-buses) weuld be 
necessary on this score alone, irrespective of overload cap- 
acity. This city wisely kept its tramways, and by judicious 
modernisation, reduced their overall operating eosts by 
22 per cent. while greatly improving the services. From 
Melbourne comes the report that during 1942-3 its trams 
developed only one-fifth the number of defects by com- 
parison with its buses, on a basis of equal mileage run. _ 

(3) Longer vehicle life, due to lack of road-bumping and 

vibration. 

Motor-buses: 8 to 14 years. 
Trolley-buses: 12 to 18 years. 
Trams: 20 to 40 years. Some of London’s “ E/1” type 
trams are still giving useful service after 35 years; they 
have each covered more than a million miles. 

Note: Items (1) to (3) in combination explam why trams 

generally operate at lower fare-levels than trolley-buses. 

(4) Quicker acceleration. 
Owing to the ease with which all axles can be made to propel, 
together with straight-line motion (no _ pulling-out). 
America’s P.C.C. trams accelerate at 4 to 5 m.p.h. per 
second; 1e., nearly 50 per cent. faster than the present 
London trolley-buses. 

(5) Less obstructive on wide streets. 
Trams are compelled by their rails to keep in line, and 
cannot “ cut-in’’ on other vehicles, or block their paths by 
swerving towards or away from kerbs. Bus flexibility is 
unnecessary and obstructive on modern well-planned 
streets, fifty feet and more in kerb-to-kerb width, which 
allow a heavy volume of traffic to flow without congestion 
Trams disciplme or marshall other traffic; they do not 


yield to reckless drivers, neither do they penalise careful 
ones. | ) 


(6) Much higher potential speeds. 






at 20 to 30 m.p-h. through central streets, but at 


On the Chieago “ North Shore ” inter-urban tramway, some 
stretches are covered at an average speed of 75 m.p.h. start- 
to-stop. On such runs, 90 m.p.h. is attained regularly, and 
100 m.p.h. oeeasionally. Eleetrie railears have exceeded 
130 m.p.h.; only aireraft can provide faster transport! 
(7) Ease and simplicity of control. 
No steering. One control-handle only for power; on some 
systems, including London, this same handle instantane- 
ously applies powerful non-skid brakes when moved in the 
reverse direction. Drivers suffer far less from strain par- 
ticularly at high speeds or in busy streets. During war- 
time or any other emergency, untrained personnel or 
women ean drive trams far more easily than buses. Certain 
French and other continental towns employ women drivers 
in peace-time for this purpose. Operation on ~ Pay as 
You Enter” system is facilitated. 
(8) Superior for subway operation. 
Automatie steering necessitates only small side-clearances, 
irrespective of speed, and allows any tram-subway to be 
constructed to a minimum width. Current-collection by 
conduit, third rail, or by overhead-wire using bows or 
pantographs can be employed, where the use of ordinary 
trolley-booms would entail frequent dewirements. Auto- 
matic signalling and stopping devices ean be utilised much 
more easily, if so desired. London’s Kingsway tram sub- 
way has carried approximately 300 million passengers with 
a remarkable aceident-free record. 
(9) pete unrestricted kerbside parking for motor 
trame. 
Even light bus-services may neutralise 15 per cent. of avail- 
able kerbside space, by requiring to pull in and out at 
stops. Heavy bus-services may neutralise up to 100 per 
cent, of kerb, as in Oxford Street, Cheapside or Strand, 
London. Trams leave kerb space free for automobiles and 
commercial delivery vans, for which parking 1s absolutely 
essential. 
(10) Greatest safety for pedestrians, passengers, and other road- 
users. 
Accident statistics of practically all cities and towns opera- 
ting trams, in Britain, in the United States, on the Continent 
and elsewhere, show the tram to be indisputably the safest 
road transport vehicle. Trams cannot skid, no matter what 
the condition of the road surface. They are compelled by 
law to carry efficient lifeguard fenders, and have extremely 
powerful quick-acting brakes which operate on the rails as 
well as the wheels. Pedestrians, cyclists and motorists can 
easily see where the tram runs and can avoid it without 
difficulty. Some small tramway systems have never had a 
fatal accident; at Southend, 510,000,000 passengers were 
carried during 41 years without a single fatality. London 
statisties for 1942 show trolley-buses to be well over 50 per ae ee 
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eent more lethal than the trams. Impatient motorists 
sometimes criticise the presence of tram-rails, but actual 
statisties show that accidents due to them are negligible. 
The unyielding tram encourages carefulness on the part 
of other road-users. On reserved-track tramways, acci- 
dents are almost unknown. 

Note: Items (4) to (10) emphasise the extreme value 
and importance of tramways in planning future road 
sytems, 

(11) Greater all-weather reliability. 
Trams can still maintain a service in fog intense encngh to 
immobilise all other traffic. Some years ago, the “Evening 
News ” reported Lord Ashfield as stating that of a!] forms 
of surface transport, the L.C.C. tramways were the least af- 
fected by fog. Another advantage shows in very cold wea- 
ther, when roads may become iced over, and rendered un- 
suitable for buses and automobiles. Hence the great use and 
popularity of tramways in Canada and Russia. 

(12) Greater overload capacity. 
Its symmetrical and balanced form of structure, together 
with the firm basie platform afforded by steel wheels on 
steel rails, makes possible for trams a degree of over- 
loading far greater than with rubber-tyred vehicles. This 
proves of the utmost value in sudden inclement weather, 
dispersal of crowds, or other unexpected emergencies. 
Blackpool, with 30 per cent of its trams not in regular use 
through shortage of crews, has yet managed successfully to 
cope with a huge influx of evacuated civil servants; in 
1942 the remaining 70 per cent. carried 76,000,000 pas- 
sengers, double the heavy pre-war load of 38,000,000 car- 
ried in 1939. Durimg the London bus strike of 1937, the 
trams succeeded in absorbing almost the whole of the load 
that would have been carried by the central buses, greatly 
augmented though it was by innumerable Coronation visi- 
tors, and in spite of the fact that owing to trade-union agree- 
ments no extra trams were run! The manager of one sie 


















times carry as many as 130 passengers. = 
(13) Ability to operate ears coupled together. _ 
er useful means of iner 
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(Woolwich-Eltham) and elsewhere. In St. Louis, Los 
Angeles and many other American cities, suitably-equipped 
trams operate singly or coupled into multiple-unit sets. 
This is also done on Britain’s Swansea-Mumbles electric 
line, using double-deck cars. Oakland (Calif.), Brooklyn 
and Caleutta operate two-car articulated trams. 


Easy reversing without loops or turning-cireles. 

This is of great value at busy city termini, such as South- 
wark Bridge and Victoria, London. Moreover, cars can 
be turned back quickly at suitable points according to 
varying traffic requirements, without hindering other road- 
vehicles. Almost all the London trolley-bus terminal 
points involve extra walking for passengers, as at Padding- 
ton Green and Finsbury Square, or else congestive looping 
as at Holborn and Liverpool Street Station, or appreciable 
“dead” mileage as at Tottenham Court Road and Walm 
Lane, Cricklewood. 


Potentially greater comfort. 

The smoothest road is bumpy compared with level steel rails, 
and straight-line motion is better than one which involves 
frequent swerving in and out. These considerations, to- 
cether with modern seating and upholstery, make the 
modern tram the steadiest and most comfortable vehicle on 
the road. Good examples are to be found at Blackpool, 
Glasgow, Leeds, Liverpool, Sheffield, Sunderland, Aberdeen, 
ete. All too often are modern buses compared with trams 
30 years older, to the obvious disadvantage of the latter. 
America’s P.C.C. trams are dubbed “ Glideaways ” because 
of their perfect motion, imperceptible even at 50 m.p.h. 
Cleveland’s citizens recently voted 30 to 1 in their favour 
and against buses. 


Benefit to local rates, ete. 

Whereas buses pay tax for their use of the common high- 
way, trams provide and maintain their own road in the 
form of their steel track. This takes their load off the 
carriageways. But in addition, trams have to maintain 
the roadway between their rails and for eighteen inches 
on either side, although they do not wear it down them- 
selves, And they have to pay rates on their installations, 
based on revenue and expenditure. Trams are thereby 
penalised unfairly, but nevertheless are a source of consid- 
erable financial benefit to the local authoritres through 
whose districts their routes pass. Bus taxation goes to 
swell the Road Fund, which is periodically pruned to help 
balanee the Budget! 

Value for auxilia ods services. 
Many tramway nee in Canada and the U.S. are linked 
with the main-line railways, and operate standard freight-— 
cars with their own electric locomotives. German towns 
‘use their tramways extensively for the distribution of | oal, 
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(19) 


(20) 


ilitary t, also for the 
vegetables, parcels and military equipment, or tl 
kena’ of earth excavated in the construction of air-raid 
shelters. The Russians make similar use of their trams, 
and in some cities operate special night services for con- 


veying material to factories, returning with loads of manu- 

red articles. 
Stee years ago, when snow and ice rendered roads in the 
Leeds area impassable to motor traffic, the reserved-track 
tramway to Middleton became the sole link between that 
village and the city, and was used to convey food and other 
necessities to the local inhabitants. 


Use of home-produced steel, instead of imported rubber. 
The value of this needs no further emphasis at present! 
After the war, many other industries besides tyre-manu- 
facturing will also need rubber, and complementary usage 
of steel will help to balance our frugal post-war national 
economy. 


Less elaborate and unsightly overhead wiring. 

The use of bow-collectors and pantographs results in a 
eeneral simplification of tramway wiring, by elimmating 
the use of moving frogs and actuating wires at junctions. 
By contrast, trolley-bus junctions frequently require the 
installation of pre-selective or advanced frogs and extra 
by-pass wires at from 40 to 100 yards before the point of 
intersection, in order to eliminate “ deads.” On broad dual- 
earriageway roads, a tramway reservation along the middle 
requires only single central standards to support both wires. 
On similar roads trolley-buses require central and flanking 
standards, i.e., three standards to support the four wires, 
as exemplified by the dual-carriageway portions of the 
Uxbridge Road at Hanwell, Southall and Hayes (Middle- 
sex). The ‘ conduit’ system for tramways eliminates all 
overhead wiring. 


Vehicles electrically “ earthed ” at all times. 
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tram. British electrical manufacturers may find that a study ‘ 
of these impheations will point a way to profitable expansions 
of business, by a widening of the field for their products. 


(B) BY COMPARISON WITH MOTOR-BUSES. 


Note: All of the foregoing items apply to motor-buses as well 
as trolley-buses, excepting Nos. (19) and (20). Most of the 
items apply in even greater measure. 

(21) No poisonous fumes and odours. 

One single motor-bus emits thousands of eubic feet of 
poisonous exhaust fumes during a day’s running. This 
is not merely objectionable but detrimental to health, and 
is very noticeable in busy central streets carrying dense 
bus traffic, such as Strand, Piccadilly, Oxford Street, 

Cheapside, ete. The superiority of electric traction in this 
respect was praised by the “Automobile Engineer” for 
4th November, 1948, which condemned motor-buses as 
“dirty, noisy and evil-smelling anachronisms, which should 
be prohibited from city streets and congested traffic-areas.”’ 
This journal commendably suggests legislation by the Min- 
istry of Fuel and Power to make all short-distance trahs- 
port electric. 

(22) Less noise and no vibration. 

The modern tram, with its smooth even movement and 
rotary motors, is adequately quiet without being danger- 
ously silent. Motor-buses, with their reciprocating pistons, 
diesel knock, and necessary gear-boxes, emit considerable 
noise, especially when starting-up or climbing hills. 

(23) Simpler operation of power-driven auxiliaries. 

Ample electrical energy readily available for actuating 

brakes, doors, “ trafficators,” mechanical ventilation, sliding 

a sun-roofs, ete. Also available for really adequate interior- 
+ lighting. 

al (24) Use of home-produced electricity instead of imported fuels. 

This is amply evident at the present time. After the war, 

great expansions of civil aviation, increased commercial 

motor-transport and the revival of private motoring, will 

greatly increase the demand for petrol and oil-fuels, the 

importation of which must be a heavy adverse factor in 
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in London, heavy bombs have fallen in the middle of main 
thoroughfares and destroyed the tram tracks, in each case mak- 
ing a huge crater extending the full width of the road. However, 
it was frequently found possible quickly to erect temporary 
bridging structure capable of supporting tram-rails, and to re- 
store the service within a few hours, while the lengthy and com- 
plicated work of repairing electric, water and gas mains, tele- 
phone cables, sewers, ete., was carried out unhindered below. 
Other road traffic had frequently to be diverted until such repair 
work was finished and the crater filled in. Birmingham has 
made extensive use of temporary portable ramp-rails, short por- 
tions of which can be installed in a few minutes to bridge fire- 
hoses, ete. One universal feature of main streets after bombing 
is the huge quantities of broken glass from windows strewn in 
the roadway, causing serious damage to the rubber tyres of buses 
and other motor vehicles, but presenting no difficulty to trams. 










































(C) BY COMPARISON WITH ELECTRIC 
SUBURBAN RAILWAYS. 


(26) Greatly reduced capital outlay. o* 
This is due to the following characteristics :— a. 
(a) No elaborate stations, booking offices, waiting rooms ° 

or long platforms. Tramways need only loading- 

islands or short strips of paving. ea 

(b) Little or no heavy engineering work, such as cuttings 

and embankments. cee 

(c) Tunnels, if required, can be of lighter construction. 

(d) Simpler and lighter electrical equipment, due to 
smaller, more uniform loading per section. i 

(e) Little or no signalling equipment. id 

(27) Much more frequent services for the same capacity. a 


ay 


“ae eee fuel 5 aaa instead of a six-car train he a 
alft-nour, an ro rata, | eriea’s 
“Paaifig. Wleetris” sysiem-operatel en ct A 
le" system operated one of its long inter- — 
urban routes with a three-car train every hour, and suffered _ 
severe competition both from ‘buses and from ‘private auItO- 
mobiles. Then the company split up the train and operated ; 
single cars every 20 minutes ee de) Within a few months 
passenger loads doubled. Thereupon the “P.B.” inereased 
the service to a car every 15 minutes, and found it patron- 
ised still more. Now, two-car units are operated every ter 
minutes, and business is exceedingly good! (tit 
(28) Greatly reduced volume of noise. 
Modern design of motors and gears makes possible muck 
quieter running for all electric vehicles, but the single-ca 
or two-car tramway unit will never produce the same yo! 
ume of noise as a six-car or eight-cz ’ train. Moreov 
the tram’s lower body panels result in its motors bi 
ate. - 3 
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Simpler disposition of routes. 

By virtue of their shorter length and quicker response to 
controls, trams ean, where necessary, negotiate curves of 
much smaller radius than is possible with ordinary railway 
vehicles. Gradients, too, ean be very much steeper. 
Improved acessibility. 

Tramways follow roads, which form natural feeders to 
them, and give direct access without wasting time through 
pre-booking, ticket inspection, and collection at barriers. 
In any emergency, passengers can easily alight. 


More flexible in operation. ic 
Trams can be quickly reversed at intermediate points, can 
follow one another closely, and draw right up to one an- 
other at stops. 


Much wider and better route distribution in the suburbs. 
Exemplified by the tramway services radiating from such 
focal points as Pier Head, Liverpool; Wicker Arches, Shef- 
field; or the Victoria Embankment, London. The last- 
named affords an interesting direct comparison with the 
District Line underground railway running parallel, which 
is reputed to be the most heavily-loaded double-track rail- 
way in the world. 


Max. Service Capacily ’ Max. Capacity 
per hour Average No. with comparable 
(each way) of seats per hour conditions for 
| | standing. 
District 40 Trains 46 x 8 x 40 100 x 8 x 40 
Line (Kight-ear) =14,720 = 32,000 
Embankment 300 Trams 72 x 300 © 84 x 300 
Tramway. (Double-deck) =21,600 =25,200 
(Nore: The tramway capacity of 300 ears per hour ? 
each way was given some years ago by the L.C.C, Tram- P 
ways Department. At present the service 1s being worked ea 


& 

These figures reflect the fact that the Underground coaches 3 a 
are built to accommodate more passengers standing than sit- eis Tee 
ting, the latter forming only 46 per cent. of the total. 
Maximum capacity rather than comfort 1s aimed a th cS = 
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proportion of seats, 
i.c., 86 per cent. Maps of the two sis" bea? rams i Se 
far wider area receiving direct services With Ul) eae! 
which yet manage to give a Treque. ; 

The eapital outlay per mile Tor” 











Iti -893NOY “ALY YOIUISIG uawuoy 
Seerete S93NOY “Aly OuISIG Zurysixy 
ee ti oer SOAR ON er a uawdoy 
in S8INOY Wey Sulys|xg 


“LNAWYNVEWS VINOLOIA 


JHL WOU S30IAH3S LOaYIG 
NOQGNO] 





' TRA 
eee ° 


wa 
3 
g 
ya Le 
VILSATHAA JLYINDIA “L008 
a” IS00H WON VW 


way was less than one-tenth that for the underground rail- 
way. An even greater disparity is evident when compared 
with deep-level or “ tube ” railways, the extensive con- 
struction of which is frequently advocated as a solution of 
urban transport problems, particularly in the London 
area. Some years ago Lord Ashfield, then chairman of 
the Underground group of companies, stated that a mile 
of tube-railway, including rolling-stock, cost £850,000 
whereas the same length of tramway cost only £50,000. 
Clearly, then, the enormous capital costs of the former can 
only ‘be justified when the districts under which its tun- 
nels lie offer no possibilities of reconstruction. Moreover, 
the tube railway requires expensive secondary transport 
to reach it, in the form of escalators or lifts, whereas the 
twin electrified tracks of the tramway are easily accessible. 
For the dense passenger traffic of the compact city, tube 
railways are a palliative, but modern tramways are the 
real remedy. 
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This book is published by the 


Light Railway Transport League, 


a body of professional and lay persons 
interested in the development of transport 
facilities on sane and healthy lines. If 
you have found it interesting, you would 
probably also like the League’s other 
publications, which include an illustrated 
monthly magazine THE MobdERN 
‘TRAMWAY, a book with many illustrations 
and maps entitled GREAT BRITISH 
Tramway NeETWoRKS~ and an 
explanatory booklet 50 QUESTIONS 
AND ANSWERS ABOUT TRAMS. 
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If you are in sympathy with the reforms recommended, 
you should consider supporting the work of the League 
by membership. Particulars regarding all these matters 
will be gladly supplied upon application to :—- 


HON. SECRETARY, -_— 


LIGHT RAILWAY TRANSPORT es 7 2 
245, Cricklewood Broadway, London, N.W. a 


Telephone: ee 1234, 
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[ Photo: Sheffield Corporation Transport Dept. 





[ Photo English Electric Co., Lid: 


Mopern Tramcars IN YORKSHIRE | WIN Towns.—Above, ee oa i 
car of Shetheld Corporation Transport Dept. Note the clean an jegees 
like lines of the car body. Below, one of the unique single-en - Bip 
of Rotherham Corporation, which rup on the joint through service to ae : : 
he erection of trolley-bus wires to the Shefhield boundary to beet ro a 
services from the other side of Rotherham proved an expensive f te 
Passengers preferred to change to the tramears for their extra comfort. 
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